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1
TRANSDUCER SENSITIVE TO RADIATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention 1s directed to a radiation-sensitive
transducer of the type having a sensor disposed on one side
of a substrate having printed conductor runs therefor, with
the sensor being glued over a large surface area on this side
of the substrate. As used herein, a radiation-sensitive trans-
ducer means a transducer which converts incoming electro-
magnetic radiation into an electrical signal (current).

2. Description of the Prior Art

Monocrystalline light-sensitive sensors (e.g. CCDs or
photodiode arrays) must often be of large-area construction
and fastened to a mounting plate. From the mounting plate,
the electrical connection of the sensor and the mechanical
fastening 1n the system can ensue. For this purpose, the
sensor 1s usually connected fixedly to the mounting plate
(c.g. glued). When temperature variations occur, the surface
of the sensor forms a bend (in the case of a one-dimensional
(strip) sensor) or a spherical surface (in the case of a
two-dimensional sensor). This can make the coupling to an
optical (e.g. fiber optical) system or to an image converter
(e.g. scintillator) more difficult, and can lead to loss of light
or sensitivity, or MTF loss, in the regions wherein an
enlarged coupling gap exists.

For these reasons, in German OS 195 46 423, correspond-
ing to U.S. application Ser. No. 08/740,489, filed Oct. 30,
1996, now abandoned, (“Radiation Sensitive Transducer
Wherein Deformation Due to Temperature Fluctuations Is
Avoided,” Sklebitz et al., assigned to the same assignee as
the present application), a radiation-sensitive transducer is
disclosed 1n which, 1n order to avoid the unwanted formation
of a spherical CCD surface, during packaging a radiation-
sensitive sensor 1s glued over a large surface to the front side
of a mounting plate (i.e., a substrate), and a large-surface
“dummy” component with approximately the same dimen-
sions and the same thermal expansion behavior as the sensor
1s glued to the back side. By means of these measures, a
problem-free coupling to a flat fiber optic plate 1s achieved.

For the manufacturing of a CCD ceramic S1 dummy
sandwich of this sort, relatively large-surface gluings are
required, 1n which 1t cannot be avoided that gas pockets arise
during the gluing that have an adverse effect on the quality
of the gluing.

In order to achieve the symmetry required for both sides
of the ceramic substrate (which may consist of other
materials), the conductor runs are printed on the ceramics in
the standard manner for hybrid technology and are con-
structed with approximately the same surface and direction-
ality as the runs on the opposite side. These printed con-
ductor runs are slightly raised 1n relation to the level of the
substrate surface (e.g. by about 10 microns). Since in general
two planes (levels) of printed conductors are employed, gas
volumes become trapped in this recess at the ceramic
substrate surface by the adhesive film which 1s applied
thereover, during the thermal softening of the film-type
adhesive for the beginning of the adhesion process. These
gas volumes (inclusions) prevent an optimal adhesion of the
cglue 1n this area.

SUMMARY OF THE INVENTION

An object of the present invention i1s to provide a
radiation-sensitive transducer of the type described above
wherein the aforementioned gas pockets are prevented or are
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at least reduced to a tolerable level, so that an optimal
adhesion of the glue 1s provided.

This object 1s inventively achieved 1n a radiation-sensitive
transducer having that printed conductor runs with connec-
fions to one another only in the middle region of the
substrate, and are otherwise printed without intersections.
Due to the intersection-free printing of the conductor runs,
gases can escape, so that the adhesive adheres over the entire
surface.

It has proven advantageous if the printed conductors are
laid in stellate (i.e., radiating) or right-angled form, with
partial segments of the printed conductors 1n the main axes
having other angles, and the right angles of the printed
conductors can be arranged essentially in the region of the
diagonals of the substrate. By means of the stellate or
right-angled basic orientation of the printed conductors, it 1s
ensured that no printed conductor intersections occur.

A deformation of the sandwich arrangement 1s avoided it
the printed conductors on both sides of the substrate are
constructed symmetrically as far as possible, and the dummy
component, likewise connected over a large surface at the
back side of the substrate, can have approximately the same
dimensions and thermal expansion behavior as the sensor.

Both sides of the conductor can advantageously be con-
structed with the same surface occupancy and the same
directionality with printed conductors of a particular
orientation, without any printed conductor intersections.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s aside sectional view of a radiation-sensitive
transducer constructed 1n accordance with the principles of
the present invention.

FIG. 2 1s a plan view of the front side of the transducer of
FIG. 1, with the sensor removed, showing a first embodi-
ment of the configuration of the conductor runs.

FIG. 3 1s a plan view of the front side of the transducer of
FIG. 1, with the sensor removed, showing a second embodi-
ment of the configuration of the conductor runs.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a semiconductor sensor 1 that 1s attached to
the front side of a substrate 2 as a mounting plate. The sensor
1 converts incoming electromagnetic radiation into electri-
cal signals (current). On the back side of the substrate 2,
which can, for example, consist of a ceramic material, an
equally large, approximately equally thick component 3 of
the same material as the semiconductor sensor 1 1s arranged
in the same position and 1s connected with the substrate 2
using the same adhesive.

The resulting sandwich arrangement makes deformation
during temperature changes impossible, because tensile or
pressure forces exerted on the substrate 2 by the semicon-
ductor sensor 1 are compensated by exactly equal forces of
the component 3 from the back side of the substrate 2.

FIG. 2 shows a first exemplary embodiment, in which
printed conductors 4 run outwardly 1n stellate fashion from
the center of the substrate 2. In this way, 1t 1s ensured that the
printed conductor runs 4 are laid without intersection. Since,
however, the printed conductor runs 4 on the other side of
the substrate 2 are generally laid in right-angled form, and
do not run at an arbitrary angle, an arrangement of this sort
1s excellent with respect to the prevention of gas pockets, but
the compensation of the thermal stresses by the conductor
paths 1s not optimal.
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FIG. 3 shows a further exemplary embodiment 1n which
the printed conductor runs § are laid 1n right-angled form 1n
such a way that the printed conductor runs 5 meet the outer
edges perpendicularly. This 1s achieved by arranging the
right angles substantially 1n the regions of the diagonals of
the substrate 2. Within the conductor segments between the
diagonals, sections of the printed conductor runs 5 can have
other angles (i.e., non-90° angles). By means of this
arrangement, the substrate 2 can have both the same surface
occupancy as the opposite side and also can have the same
printed conductor run orientations as on the opposite side.
This design will exhibit better flatness over temperature
fluctuations.

By means of the avoidance of all printed conductor
intersections which may cause a gas pocket in the design of
the printed conductor tensions, one obtains—both horizon-
tally and vertically—surface occupancies equal or similar to
those on the other side of the ceramic substrate 2, and
occupancy by printed conductors 4 and 5 of a particular
orientation equal to that on the other side of the ceramic
substrate 2. Due to the absence of printed conductor
intersections, the gas can escape unhindered from the
sandwich, so that problem-free adhesions result due to the
evacuation of the adhesive surface.

Although modifications and changes may be suggested by
those skilled 1n the art, it 1s the intention of the inventors to
embody within the patent warranted hereon all changes and
modifications as reasonably and properly come within the
scope of their contribution to the art.

We claim as our invention:

1. A radiation-sensitive transducer comprising:

a substrate having a surface with a central region and
cdges spaced a distance from said central region;

a plurality of neighboring printed conductor runs on said
surface of said substrate proceeding from said central
region to said edges;

a sensor which 1s sensitive to radiation glued over said
conductor runs covering a large area of said surface of
said substrate including said central region and at least
a portion of said distance; and

said neighboring printed conductor runs comprising con-
nections to each other only in said central region of said
substrate, and otherwise having no intersections with
cach other to leave unimpeded gas escape passages
between said neighboring printed conductor runs, said
passages proceeding from said central region to said
edges of said substrate.
2. A transducer as claimed 1n claim 1 wherein said printed
conductor runs are printed on said surface of said substrate
in a stellate arrangement.
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3. A transducer as claimed in claim 1 wherein said printed
conductor runs are printed on said surface of said substrate
in a right-angled arrangement.

4. A transducer as claimed 1n claim 3 wherein said printed
conductor runs comprise segments extending between right-
angles, and wherein said printer conductor runs i1n said
secgments exhibit angles other than right-angles.

5. A transducer as claimed i1n claim 3 wherein said
substrate has diagonals extending between opposite corners
of said substrate, and wherein said printed conductor runs
have right-angles disposed substantially on said diagonals.

6. A transducer as claimed i claim 1 wherein said
substrate has a further surface, opposite said surface,
wherein said plurality of conductor runs on said surface
comprise a first set of conductor runs, and said transducer
further comprising a second set of conductor runs disposed
on said further surface, said first and second sets of con-
ductor runs being oriented symmetrically on the respective
surface and further surface of said substrate.

7. A transducer as claimed in claim 6 further comprising,
a component glued on said further surface of said substrate
over a portion of said second set of conductor runs, said
component having a thermal expansion behavior substan-
tially equal to thermal expansion behavior of said sensor.

8. A transducer as claimed 1n claim 6 wherein said first
and second sets of conductor runs have substantially a same

occupancy and directionality on the respective surface and
further surface.

9. A radiation-sensitive transducer comprising;:

a substrate having a front surface with a central region and
edges spaced a distance from said central region;

a plurality of neighboring printed conductor runs on said
front surface proceeding from said central region to
said edges;

a sensor glued over said conductor runs covering a large
arca of said front surface of said substrate including
said central region and at least a portion of said
distance;

a component connected to said back surface of said
substrate; and

said plurality of neighboring printed conductor runs on
said front surface having connections to each other only
in said central region of said substrate, and otherwise
having no intersections with each other to leave unim-
peded gas escape passages between said neighboring
printed conductor runs, said passages proceeding from
said central region to said edges of said substrate.
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